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Lake Superior.-Navigation closed a t  Marquette, Mich., on 
the 3d, and a t  Duluth, Minn., 011 the 4th. 

Otsego Lake closed at  Cooperstown, K. P., on the 25t11, the 
Oarliest date since 1878. Lake Champlain waN frozen at PhttS- 
burgh Barracks, N. Y., on the 31st. 

The Androscoggin River closed at  Livermore Falls, Me., 
and t h o  Penobscot River a t  Bangor, Me., on the 1st. 

Connecticut River.-Reports indicated that navigation closed 
on the 16th. 

Hudson River.-Navigation practically closed on the upper 
Hudson on the 3d. Ou the 30th the Hiidson and Enst Rivers 
were filled with floating ice :kt New Pork City, although the 
ice was not heavy enough to seriously interfere with naxiga- 
tion. Five miles up t h e  Hudson i t  had been almost entirely 
snspended. A report from Ca ill, N. Y., dated the 8th,  

lier than i t  h a s  since the year 1880, and that the dates for the 
closing of the river a t  that point are as follows: 1889,'Janu- 
ary 8; 1888, December 19; 1887, December 22; 1886, Decem- 
ber 4; 1885, December 8; 1884, December 19; 1883, December 
18; 1883, December 7;  1881, Jauuary 2; 1880, December 1. 
In 1888 the river, though closed on December 19, was subse- 
quently opened, and tow-boats ran unt i l  January 20, and the 
same conditions were possible last year." 

Gwquehanna River.-Navigation closed a t  Wilkes Barre, 
Pa., on the  1 R t .  The river was filled with large cakes of float- 
ing  ica on the  8th; clear of ice ou the 18th; floating ice on 
the 19th and 20th ; closed on the 2lst ; open on the 24th ; and 
closed on the 28th. 

Delaware and Schuylkill Rivers.-on the 3d light ice formed 
in the Delaware River a t  Philadelphia, Pa., and t h e  Schuylkill 
River w a s  frozen over a t  that point. 

dlonongahela River.-Navigation was closed a t  Morgan- 
town, W. Va., on the  %th, and at  Greensborough, Pa., on 
t h e  29th. 

Ohio River.-Floating ice wm reported at Marietta, Ohio, 
on the l l th ,  15th, l7th, 19th to 22d, 26th to 27th, arid 29th 
to 31st. 

Sandwrky River.-Tho river was frozen at Ti&, Ohio, on 
the 3d. 

Maumee River.-The river was frozen a t  Toledo, Ohio, on 
the ?thy and navigation closed on the 11th. 

Detroit River.-Ice was running in the river and navigation 
was generally closed a t  Detroit, Mich., on the  3d. Floating 
ice in the river 6th, 7th, l l t b ,  15th, 18th, 20th, 26th, and 28th 
to 30th. The last vessels of the season passed Detroit on the 
12th. 

Black Rivw.-The river was completely frozen over at Port 
Huron, Mich., for the first time th i s  season on the 2d. 

Gaint Mary's River.-The last boat of the season passed 
down on the 3d, closing navigation. 

i%fississippi River.-At Saint Paul, Minn., the river was 
frozen over on the 2d. There wau considerable floating ice a t  
La Crosse, Wis., on the 2d. At  lted Wing, Minn., the river 
was frozen over on the 2d. Lake Pepin was frozen during the  
night of the 23d .  At  Dubuque, Iowa, the river was frozen 
on the 4th. At  Davenport, Iowa, ice was running in the river 

stated that "navigation on the kr udson closed this year ear- 

Red River. I 
Shreveport, La . .  ................ .! 29.9 

Little Rock. Ark ................. 23.0 
M i r i  R i m .  

Fort Buford, N. Dak. ................................ 
KanRas City,.Mo ................. 21.0 

MtsmsSippi River. 
Saint Ppul, Minn 0 . .  .............. 
La Crosse. Wise... .............. 13.0 
Dubuque, Iowa *. ................. 
Uavenport, Iowa ................. 15.0 
Keokuk, Iowa.  .................. 14.0 
Saint Louis, Mo.. ................ 32.0 
Cairo, 111 ......................... 40.0 
Memphis Tenn .................. 3.6 
Vicksburi. M i s s  ................. 41.0 
New Orleans, I,R ................. 13.0 

Pittaburgh, Pa . .  ................. 22.0 

Louisville, Ky ................... 25.0 

Chattnnoogn, Tenn ........ .:. .... 
Knoxville, Tenn .......................... 
Pittsburgh, Pa ................... a g o  

ArkaMas RivCr. ................. Fort Smith, Ark 22.0 

14.5 

16. o 

Ohio River. 

Pnrkersbur h W. Va. .  ........... 38.0 
Cincinnati, %&io ................. I 50.0 

Nashville, Tenn ................. i 40.0 
CSbmberbnd R i m .  

Tennurres River. 

hmongahela River. 

33.0 

Savannah Riwr. 

... ..... _- 
on th8 3d to 14t11, 27th, and 30th. The Rock River was frozen 
over a t  ltockford, Ill., on the 4th. 

Missouri River.--lce was running at  Fort Buford, N. Dak., 
011 the 2d, and the river closed at that point the night of t h e  
3d-4th. The river was closed at  Fort Yaks, N. Dak., on the  
6th. Ice was running at  Port Sully, S. Dak., from the 1st to 
4th, and t h e  river closed at  that point on the 6th. 0 1 1  t h e  
8th and 9th a large quantity of ice Waf3 running at  Leaven- 
worth, Kans.; loth, river free from ice; 13th, heavy floating 
ice; 14th, river free from ice; 18th, considerable floating ice ; 
19th, river free from ice; 25th to 30th, river filled witIi.float- 
iug ice. At  KanRa.8 City, Mo., floating ice W a s  reported on 
the Tth, 8th, and 9th. At Sailit ,Joseph, Mo., running ice in 
the river 5th to 10th and 24th to 30th. On the 31st the r iver  
was clear. 

Yellowntone River.-Ice was reported in the river at Qlen- 
dire, Mont., on the 7th. 

Erie CanaL-On the 2d water was drawn off west of Li t t le  
Falls, 3. Y. Over fifty boat8 were reported frozen in, f o r t p  
between Schenectady and Amsterdam, and about twelve at 
Crescent. 

Morris Cnnal.-The canal clofied for the eeasm on the 18th ; 
several boats were frozen in. 

Th 9 l'5Rowing table shows the danger-point at t h e  several 
statioris ; the highest and lowest water during December, 1890, 
with the dateR of occnrrence and t h e  monthly ranges : 
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UBORAS. 
Anrorns were r e p o r k d h o w s  : 3d, Saint Vincent, Minn. 

4th, Carson, Iowa. l l th ,  Vevay, Ind. 14th, Webeter, 5. I)&. 

29th, Appleton City, Mo. 
Ou the 3d, at Saint Vincent, Mitin., a diRtiiict auroral 

arch, about 8 O  in altitude and extending from 165O to 215O 
of azimuth, was  observed from 8.40 to 11.50 p. m., 76th 
meridian time. The arch was about 10 in width and of a 
wbitish color. 

30th, Seymour, Ind. 

Frozen. 

HUNDER-STORMS. 
Thunder-storm8 follows : enst of the Rocky 

Mountains thunder-storms were reported in t h e  greateRt 11l1m- 
ber of atates, 8, on the 3d;  in 7 on the 6th and 31st; in 6 on 
t h e  7th ; in 6 on the 6th ; in 2 On the 8th, 24th, and 26th; and 
in 1011 the 4th, 18th, and 26th. On dates other than those 
named no thunder-storms were reported. 

Ea& of'the Rocky Monntains thunder-storms were reported 
on the grbatest number of dates, 5, in  La. and Miss.; on 4 in 
N. C., Tenn., and Tex.; on 3 in Ala., Fla., Qa., and 8. c. ; on 
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2 in  Ark.; and on 1 in 111*, I o w B ,  Kana., Ky*, Mo., and N. H. 
West of the Rocky Mountains thunder-storrns Were reported and 30th; Oregon, 14th and 19th; Utah, 30th ; Wash., 13th 

and 18th. I n  states and territories other than t,hose named 

MISCELLANEOUS PHENOMENA. 

on e. limb 20th could not be seen; small facula? e. 23d, 
faculoe w. aud sw. 2Gth, 1 group, 2 spots; new group n. lati- 
tude 1 day e. of meridian. 27th, 1 group, 1 spot; spot on 
meridian vanishing. 28th, small faculm by rotatiou on e. 
limb. 29th, 1 group, 1 spot; new group in  facula near e. 
limb; faculs nw. Cloudy lst, 2d, 4th, 5th, 13th,24th, and 31~t. 

Mr. C. E. Buzzell, Leaf River, Ill.: lst ,  the large die- 
turbance of November 21st was passing w. limb. '2d to 7th, 
cloudy. 8th, marked facula and small spots near w. limb. 
9th t o  12th, poor definition. 13th, poor defiuition; 1 group, 2 
days in ,  in u. latitude; 1 group, 5 days ill,  in S. Iiititude; both 
uncliauged on 14th. 18th, 1 new group 
nom rneridiaii ; 1 group uear w. limb, which faded out on 19th. 
Group of 18th subsided 011 20tl1, with apparent clear disc ou 
2lst. 25tl1, 2 small groups in n. latitude near meridian; 
faded out on 28th. 29tli, new group, 3 days in, in n. latitude; 
faded out on 30th. 31st, cloudy. 

Mr. Jolin W, James, Biley, Ill. : the large spot on the sun's 
meridian November 28th disappeared by solar rotation Pth, 
but failed to reappear wheu,duo on e. edge. 4th to 13th, nom 
seen. 14th 8 group of 12 small spots on ~ ~ 1 1 ' 8  meridian in 
very low a. iatitude; still seen 18th. 21st, f i i ~ u l ~  near e. limb. 
21st to 28th, uo spots seen. 29th, 1 small spot, surrounded by 
faculae, 2 dn,ys from e. edge; spot gone on 30th. 

Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spota 
were observed on the 2d, 14th, 16tl1, 1 8 t h ,  arid 19th. 

Haverford College Observatory, Pa. (observed by Prof. F. 
P. Leavenworth) : 

16th and lGth, cloudy. 
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0 VERIFIOATIONS, 

[Verificetions msde by Assistant I'rofessor c. F. Marvin, wsieted by Mr. H. 
E. Williams, chief clerk of the Forecast Division.] 

&ORECASTS FOR 48 AND 72 HOURS IN ADVANUE. 
Appreciating the great imp0rf;anCe that long time prodice 

tion8 possess for the general eubllc t h e  Chief Signal Offlcer has  
authorized forecasts for 48 and 72 hours, covering the 2d 
and 3d days in advance. Those are optional with the fore- 
cast official, and are only made when clearly in  the public 
interest, and cover, in all cases, co.ns:derable areas of country, 
and are not condned to localities. 
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Dofinition fnir. J lnrge spots. 
Dofinition ood ; I large spot. 
Definition fair. 
Definition good. , 
Definltiongood. spols amnll. 
Definition good: spots small. 
Dofinition oor. 
Dofinition kir: 
Dofinition fair. 
Dofinition fair. 
Dofinition bnd. 
Donnition poor. I large spot. 
Dofinition ood.' 
Definition t i r .  
Ueflnition poor. 
Dofltillion poor. 

Percentages of reridcations of forecasts made for second day 
in advance. Number of predictions made: weather, 243; k m -  
perature, 168. Percentages of veri flcations : weather, 88.1 ; 
temperature, 94.4; weather and temperature combined, 87.5. 

Percentages of veri6cations of forecasts made for third day 
in 'advance. Number of predictious made : weather, 25. Per- 
centage of verifications: weather, 96. 

The forecasts for districts east of the Rocky Mountains for 
December, 1890, were made by Captain James Allen, 3d Oav- 

0 FOREUASTSPOR 24 HOURS IN ADVANUE. 


